. Differential display run on a GenomyxLR DNA Sequencer versus a conventional DNA sequencer. LNCaP-FGC prostate cancer cells were subjected to 4 days of androgen deprivation followed by addition of synthetic androgen R1881 to the medium. Total RNA samples were collected after 0, 1, 5, 10, 25, 50 and 75 h of androgen treatment (lanes 1-7, respectively). Differential display was performed with the following primers: H-T 11 C (5 ′ -AAGCTTTTTTTTTTTC-3 ′ ) and HAP-9 (5 ′ -AAGCTTCATTCCG-3 ′ ) (GenHunter, Brookline, MA, USA), where H represents a Hin dIII recognition site (AAGCTT). PCR conditions: 94°C, 30 s; 40°C, 2 min; 72°C, 30 s (40 cycles). DNA polymerase: 1 unit of AmpliTaq ® (5 U/ µ L) (Perkin-Elmer, Norwalk, CT, USA). Isotope: 1 µ Ci of [ α -33 P]dATP (2000 Ci/mmol) (Du Pont NEN, Boston, MA, USA). PCR machine: GeneAmp ® PCR System 9600 (Perkin-Elmer). Panels A: 6% HR-1000 ™denaturing gel (Genomyx) run on a GenomyxLR DNA Sequencer gel size 60 × 32 cm (Genomyx) and 6% denaturing Sequagel (National Diagnostics, Atlanta, GA, USA) run on a conventional DNA sequencer, gel size 30 × 40 cm, left and right panels, respectively. Run conditions for Genomyx DNA Sequencer: 50°C, 3000 V, 100 W, 3 h; for conventional sequencer: 60 W constant power, 1500 V, 3.5 h. The arrowheads indicate a differentially expressed 360-base cDNA fragment. Panels B: 4.5% HR-1000 denaturing gel run on a GenomyxLR DNA Sequencer and 4.5% denaturing Sequagel run on a conventional sequencer, left and right panels, respectively. Run conditions are the same as in part A. Arrowheads indicate a differentially expressed 360-base cDNA fragment. CA, USA), for differential display resulting in both better resolution of cDNA bands and better separation of large cDNA fragments. This sequencer allows for the independent control of voltage and temperature. Therefore, gels may be run at higher temperatures, which, together with a read-length double that of conventional gels, helps to increase band separation. The use of single-base anchored primers and longer arbitrary primers (6) , combined with the use of a 4.5% gel run on the improved sequencer, results in higher resolution of bands, thereby decreasing the likelihood of isolating multiple cDNAs from a single band (Figure 1) . When a high resolution on a denaturing gel system is achieved, one should expect to see, instead of a single band, at least two bands representing different strands of the same cDNA. If more than two bands are seen, they are likely to represent contaminant PCR products. Thus, higher gel resolution can help to unmask overlapping fragments.
Another issue surrounding the ability of differential display involves the PCR-mediated reamplification of large cDNA fragments, greater than 500 bp in size. Longer cDNA products are advantageous as they can be more easily confirmed by Northern blot analysis and because more radioactive nucleotides will be incorporated into the probe as compared with shorter cDNA fragments. Furthermore, longer cDNAs may hybridize to target mRNA with a higher affinity and they provide more sequence information. Long cDNAs over 1 kb may be obtained by either increasing the dNTP concentration to 20 µ M, in combination with PCR conditions standard for the method (94°C, 30 s; 40°C, 2 min; 72°C, 30s), or by increasing the elongation time to 90 s or more at 2µ M dNTP concentration (Figure 2 ). The combination of 20µ M dNTP and 90 s elongation time (annealing temperature 40°C) resulted in amplification of nonspecific PCR products. Although larger cDNAs may be produced by increasing either dNTP concentration or elongation time, increasing the latter is recommended because an increase in the former can lead to mispriming at nontarget sites and subsequent extension of misincorporated nucleotides. Therefore, increasing extension time while maintaining the "standard" dNTP Vol. 20, No. 5 (1996) concentration will help preserve overall PCR fidelity and specificity. Long cDNAs, which tend to crowd near the top of "conventional" differential display gels, are more easily resolved on a 4.5% polyacrylamide gel run on the improved GenomyxLR DNA sequencer.
This new sequencing system combines an improved sequencer, power supply and gel drier in a single unit. Gels are dried directly on the glass plate. This procedure provides accurate band excision by allowing the autoradiogram to serve as a template when placed directly underneath the dried gel. Drying the gel directly on the glass plate rather than transferring it onto paper does not alter the cDNA extraction procedure. cDNAs can still be cut out from the gel, reamplified and confirmed by Northern blot (Figure 3 ).
In conclusion, achieving higher resolution of cDNAs in differential display increases the efficiency of the method since poor band separation often causes technical difficulties in cloning differentially expressed genes. The described improvements also allow the display of longer cDNAs, which increases the probability of acquiring more sequence information for more rapid and efficient gene identification.
